Objective : Angioplasty and Stenting of intracranial atherosclerotic lesions have a higher complication rate and a large proportion of this is attributable to side branch arterial occlusion from forceful displacement of the atheroma into the ostia or snowplowing effect. This can result in severe disabilities when it result in small infarcts involving eloquent areas in the posterior circulation or the motor tracts.
Prophylactic Dual Catheter Technique to Prevent Side Branch Snowplowing Complications during Angioplasty and Stenting
Leonard LL Yeo 1 , Wu WM 2, 3 , Chen YL 2, 3 , Yeh CH 2, 3 , Wong HF Objective : Angioplasty and Stenting of intracranial atherosclerotic lesions have a higher complication rate and a large proportion of this is attributable to side branch arterial occlusion from forceful displacement of the atheroma into the ostia or snowplowing effect. This can result in severe disabilities when it result in small infarcts involving eloquent areas in the posterior circulation or the motor tracts.
Materials and Methods :
We present a series of 6 cases utilizing a new dual catheter technique for maintaining the patency of at-risk vessels during angioplasty and stenting. There are several methods previously described to help reduce the incidence of stroke but because they do not have a physical presence in the ostia to protect it, they are unable to guarantee the patency of the vessel.
Results : All 6 patients underwent angioplasty and stenting with the technique. The patients were assessed for complications with post-procedure magnetic resonance imaging and no complications were found.
Conclusion : In this preliminary series, the dual catheter technique appears to safe and effective in preventing occlusion of the adjacent branch arteries. This technique may facilitate the use of the Wingspan stent in the treatment of intracranial atherosclerotic stenotic segments by reducing the risk of peri-procedural stroke. 
INTRODUCTION
Stroke is the leading cause of worldwide disability and intracranial atherosclerotic stenosis (ICAS) is an important cause of ischemic stroke among Asians, especially among Chinese populations. 16) Where the proportion of ischemic stroke caused by ICAS can be up to 50%. [15] [16] [17] Medical treatment is recommended for the treatment of symptomatic ICAS but despite our best efforts, the rate of pharmacological failure resulting in recurrent ischemic stroke can be 15-20%.
2)9)12)
A major concern of intracranial angioplasty with or without stent placement has been occlusion of the perforator vessels such as the lenticulostriate arteries during middle cerebral artery angioplasty or posterior inferior cerebellar artery during posterior circulation stenting. The SAMPPRIS trial determined that stenting and angioplasty arm for ICAS has a higher rate of strokes than medical treatment arm. Moreover, the majority of the peri-procedural ischemic strokes in the trial were in perforator territories adjacent to the vessel the stent was deployed in. 1) These strokes were presumably from the 'snow-plowing' effect where the atheromatous plaque is pushed into the small perforator vessels by balloon inflation from angioplasty or stent deployment. We present a novel dual catheter technique to preserve the patency of these adjacent perforator arteries that are at risk of being occluded during angioplasty and stenting of ICAS. at risk. An important point that bears highlighting is that the microcatheter used should be the Echelon-10 (Covidien), otherwise, the Gateway balloon will have difficulty passing through the guide catheter when adjacent to the other microcatheter due to lack of space in the lumen. The microcatheter was then guided deeper into the perforator and a secure distal position achieved (Fig. 1C, 2B) . The guidewire was removed and a selective angiogram was performed to ensure the microcatheter was in the correct vessel and that the purchase in the perforator was stable ( side-branch is patent before the final microcatheter is removed (Fig. 1E, 2D , E).
MATERIALS AND METHODS
Delayed angiographic runs were also performed to rule out thrombosis, spasm or dissection. Patients received a maintenance dose of aspirin (100 mg daily) and clopidogrel (75 mg daily) the day after the procedure.
RESULTS
All 6 patients underwent magnetic resonance imaging examination post procedure which showed no infarcts, or other procedure related complication such as vessel rupture or haemorrhage. They were assessed by an independent physician post procedure, daily during the admission and at 3 months after discharge with no new neurological deficits. The modified Rankin scale (mRS) at three months was 0-1 for all patients. A follow-up angiographic study at six months for was completed in all 6 patients which confirmed patency of the side branch, there was no restenosis in the stented vessels as well (Table 1) .
DISCUSSION
Angioplasty and stenting is an important alternative modality for the treatment of intracranial artery stenosis but it remains challenging to ensure that the benefit outweighs the risks. We showcase a novel technique to occupy the ostia of the at-risk side-branch arteries during angioplasty and stenting of the ICAS, thereby preventing peri-procedural infarcts.
One major concern of intracranial stenting is side-branch occlusion from the "snow plowing" effect In the early history of ICAS, stenting was performed with the balloon expansion stents used for coronary vessels and it was previously reported that the diameter of the side branch was the most important factor contributing to side-branch occlusion when coronary stents were used. However, the occlusion of perforating arteries in the brain may result in significant neurologic deficits, despite the side branch arteries typically being much smaller than that of the coronary artery perforators. 
